1 Support neans with nechanically positive connection for connecting
several cables The invention relates to a support neans for use in a lift
installation with several cables extending at a spacing from one anot her
and a cabl e casing, according to the introductory part of patent claim1l.
Runni ng cables are an inportant, highly lloaded machi ne el ement in conveying
technol ogy, particularly in the case of |ifts, in crane construction and in
m ning. The |oading of driven cables, as used in, for exanple, lift
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lift installTations, Iift cage and counterwel ght are connected together by
way of several steel strand cables. The cables run over a drive pulley
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t or si onal psgr{(ﬁ%%geﬁﬂ cEhgqrelative notions arising due to the bending over
the cable pulley cause friction within the cable structure, which can have
a negative effect on cable wear. Depending on a respective cable
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cable section lying on the drive pulley over the looping angle. In that case the cable

experiences tension, bending, compression and torsional stresses. The relative motions
arising due to the bending over the cable pulley cause friction within the cable structure,
which can have a negative effect on cable wear. Depending on a respective cable
construction, bending radius, groove profile and cable safety factor the primary and

secondary stresses which arise have a negative influence on the cable state.

Apart from strength requirements, there is the further requirement in the case of lift
installations for, for reasons of energy, smallest possible masses. High-strength synthetic
fibre cables, for example of aromatic polyamides, especially aramides, fulfil these

demands better than steel cables.

Cables made of aramide fibres have, for the same cross-section and same load-bearing
capability by comparison with conventional steel cables, only a quarter to a fifth of the
specific cable weight. By contrast steel, however, aramide fibre has a substantially lower

transverse strength in relation to longitudinal load-bearing capability.

Consequently, in order to expose the aramide fibres to the smallest possible transverse
stresses when running over the drive pulley a parallelly stranded aramide fibre strand
cable suitable as a drive cable is proposed in, for example, EP 0 672 781 A1. The
aramide cable known therefrom offers very satisfactory values with respect to service life,

high abrasion strength and ultimate bending strength; however, in unfavourable



Consequently, in order to expose the aram de fibres to the snmallest possible
transverse stresses when running over the drive pulley a parallelly
stranded aranmide fibre strand cable suitable as a drive cable is proposed
in, for exanple, EP 0 672 781 Al. The aram de cable known therefromoffers
very satisfactory values with respect to2service life, high abrasion
strength and ultimate bendi ng strength; however, in unfavourable 2

ci rcunstances the possibility exists with parallelly stranded aram de cabl es
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synt heti c jhithbglapad! € according to European Patent Application EP 1 061 172
A2. For this purpose the synthetic fibre cable conprises two parallelly
extendi ng cables which are connected together by way of a cable casing. The
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Support means for two or more cables have disadvantages if they are so moved during
running around a drive pulley that the individual cables run on tracks with different radius.
Due to the radius differences the cables are moved by the traction of the drive pulley at
different speed. The web part of the cable casing is thereby exposed to a shearing stress.
Due to the shearing action the web region of the cable casing can be damaged,
particularly when shearing forces occurring dynamically are concerned.

The invention pursues the object of further improving the known support means, which
comprise two or more cables, in order inter alia to avoid web fracture. This applies
particularly to support means comprising synthetic fibre cables.

The invention is based on recognition that the stated problems do not gain the upper hand
if the web region is stiffened. Thus, the direct effects of the shearing forces can indeed be
prevented, but in this case the more rapidly circulating cable drags along the other cable
and slip occurs which causes increased abrasion.

According to the invention this object is achieved by a support means with the features
indicated in patent claim 1. The dependent claims contain expedient and advantageous

developments and/or embodiments of the invention given by the features of claim 1.



The invention pursues the object of further inproving the known support
means, which conprise two or nore cables, in order inter alia to avoid web
fracture. This applies particularly to support neans conprising synthetic
fibre cables. The invention is based on recognition that the stated probl ens
do not gain the upper hand if the web région is stiffened. Thus, the direct
effects of the shearing forces can indeed be prevented, but in this case
the nore rapidly circulating cable drags along the other cable and slip
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object is achieved by a su,ﬁport means With the features indicated in patent

claim 1. Témbeipentilstratadin the damingsninaWieti ent and advant ageous

devel opnent s and/ or enbodi ments of the invention given by the features of
claiml. 3 The invention is described in nore detail in the follow ng on

t he basi s 8- Hxanpl eshays a sefisapticsaetional vigw o adistisuppert maaagiasgerdingdo e ch:
Fig. 1A shows a scheppddtonfithith8abley¥i ew of a first support means according
to the invention with two cables; Fig. 1 B shows a perspective illustration
of the support neans according to Fig. 1A; Fig. 2A shows a schematic
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means according to Fig. 2A. Constructional elenents which are the sane or
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nuneral s ev if they are not entical construction 1n
figures are not to sthelievention itk threepples, amdans 10 for use in a lift
installation is showmn in Fig. 1A and Fig. 1B. The support nmeans 10
conprises at least two cables 11.1 and 11.2. These cables 11.1 and 11.2
conpri se, Figr2@xanpl showsyapérspediveé illsteatinrad thkssuppodaseanseat comlingatodapt2zdnce of
force in
Constructional elements which are the same or have the same effect are provided in all
figures with the same reference numerals even if they are not of identical construction in

details. The figures are not to scale.

A first support means 10 for use in a lift installation is shown in Fig. 1A and Fig. 1B. The
support means 10 comprises at least two cables 11.1 and 11.2. These cables 11.1 and
11.2 comprise, for example, synthetic fibre strands 12 designed for acceptance of force in
longitudinal direction L. The cables 11.1 and 11.2 are arranged paralle! to one another
along the longitudinal direction L of the support means 10 at a spacing A1 (centre-to-
centre). The cables 11.1, 11.2 are fixed relative to one another to be secure against
twisting by a cable casing 13 with a web region 14. The cable casing 13 forms a transition
region, which extends parallel to the longitudinal direction L of the support means 10,
between the two cables, which region is termed web or web region 14.

According to the invention connecting means 15 are provided in the region of the web 14.
These connecting means 15 are designed so that they enable a guided relative motion of
the cable 11.1, 11.2 in longitudinal direction L.

It can be seen from Figures 1A and 1B how these connecting means 15 are designed in
the case of the first form of embodiment. The cable casing 13 of the first cable 11.1 has a
form of longitudinal groove 15.1 extending parallel to the longitudinal direction L of the

support means 10. Provided at the cable casing 13 of the second cable 11.2 is a



| ongi tudi nal direction L. The cables 11.1 and 11.2 are arranged parallel to
one another along the longitudinal direction L of the support neans 10 at a
spacing Al (centre-to- centre). The cables 11.1, 11.2 are fixed relative to
one another to be secure against twsting by a cable casing 13 with a web
region 14. The cable casing 13 forms a tfansition region, which extends
parallel to the longitudinal direction L of the support neans 10, between
the two cables, which region is termed web or web region 14. According to
t he i nventdomessaraireCédungermemnserlth. 2awhichleogagiadinitine longitudital groave 1i5iie Sedh 14.
These connect| %%neans 5 ar e %e |gned 0 t hat (}& enabl e orPui ed. r Iative
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case of the first formof enbodinent. The cable casing 13 of the first cable

11.1 has a formof |ongitudinal groove 15.1 extending parallel to the
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can be see'ﬁnQ'Wdtnﬁ f%‘%'@";bé@ﬂ‘hﬁet“ﬁolqaa?ﬁﬂéﬂl dn-ZisRossilecabl e casings 13 of the
two cables 11.1, 11.2 are connected together by the connecting neans 15. In

that case the _connecting neans 15 are designed so that a relative
di spl acenmefcoftinthtq the inyentiqr at |leastiwq gakies ace thugtgopnedted together: big noh by &s
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each connected w t%ﬂa respective I]aégfacent one o es an can
j oi ned together in mechanically positive manner and which on the one hand make possible

transmission of torsional moments from one cable 11.1 to the adjacent cable 11.2, but on
the other hand enable displacement of the cables 11.1, 11.2 relative to one another in the

longitudinal direction L of the support means 10.

It is important that the connecting means 15 comprise a guide element 15.1 and a
corresponding counter-member 15.2 making possible a guided relative motion of the
cables 11.1, 11.2, 11.3 relative to one another in longitudinal direction (L).

The connecting means 15 are preferably designed so that no deformation of the
connecting elements 15 due to shearing movement in longitudinal direction L happens.
This can be achieved in that the friction between the mutually contacting connecting
elements 15.1, 15.2 is so small that they can slide past one another at least at certain
length sections.

The term 'relative displacement of the adjacent cables" includes, according to the

invention, two cases:

1 the two cables 11.1, 11.2 can be uniformly displaced relative to one another over
their entire length (with the same stretching of the cables),

(2) one of the cables 11.1 and 11.2 can be stretched more strongly than the other,
wherein during the stretching relative displacements between individual length

sections of the respective cables arise (the amount of the relative displacement in



together in mechanically positive manner and which on the one hand nake
possi ble transm ssion of torsional nonents fromone cable 11.1 to the

adj acent cable 11.2, but on the other hand enabl e di spl acenment of the
cables 11.1, 11.2 relative to one another in the longitudinal direction L
of the support neans 10. It is inportantSthat the connecting neans 15
conprise a guide elenent 15.1 and a correspondi ng counter-nenber 15.2
maki ng possi ble a guided relative notion of the cables 11.1, 11.2, 11.3
rel ative to onghairasddeperis|omtpe landtmpdsitibnroecthe @ablé).) . The connecting neans
15 are preferably designed so that no deformation of the connecting

el ements 15 due to shearing novenent in |ongitudinal direction L happens.
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three or nore ca port neans according to the i'nvention wth
t hr ee cablssyeral sttands 121 §h¢ §a§lﬁg,\;m 1, A1. 2 11.3 are designed for acceptance of force in

longitudinal direction L, wherein the cables 11.1, 11.2, 11.3 are arranged along the
longitudinal direction L of the support means 10 at a spacing A1 from one another and are
connected by means of a cable casing 13. The cable casing 13 forms a web region 14
between each two cables 11.1, 11.2 and 11.2, 11.3. Connecting means 15 are again
provided in the region of the web 15. The connecting means 15 are designed so that they
enable a guided relative movement of the cable 11.1 with respect to the cable 11.2 and of

the cable 11.2 with respect to the cable 11.3, in longitudinal direction L.

It can be seen by way of Figures 2A and 2B that the two outer cables 11.1 and 11.3 each
have a counter-member 15.2 facing towards the inner cable 11.2. These counter-
members 15.2 extend parallel to the longitudinal axis L. They are designed so that they
engage in longitudinal grooves 15.1 of the middle cable 11.2 and enable the mentioned

relative displacement of the cables with respect to one another.

In preferred forms of embodiment of the invention the strands 12 of the cables are laid so
that at least two of the cables of the support means 10 build up, under torsional stress,
(mutually compensating) inherent torsional moments of opposite sense.

In the example shown in Fig. 1B the strands 12 of each of these cables are respectively
laid parallelly (with the same rotational sense), whilst the strands of different cables 11.1

and 11.2 are laid with opposite sense of rotation.

The connecting elements 15, 1, 15.2 can be a component of a casing 13 of the respective



Figures 2A and 2B. The support neans 10 is, as also the support neans 10
shown in Figures 1A, 1B, designed for use in a lift installation. The
support neans 10 conprises three cables 11.1, 11.2, 11.3, wherein each of
the three cables 11.1, 11.2, 11.3 conprises several strands 12. The cabl es
11.1, 11.2, 11.3 are designed for accept#&nce of force in |ongitudinal
direction L, wherein the cables 11.1, 11.2, 11.3 are arranged al ong the

| ongi tudi nal direction L of the support nmeans 10 at a spacing Al from one
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connect i ngma®dal. 15 are designed so that they enable a guided relative

novenent of the cable 11.1 with respect to the cable 11.2 and of the cable
11.2 with respect to the cable 11.3, in longitudinal direction L. It can be
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each have a counter-nenber 15.2 facing towards the inner cable 11.2. These
count er- nORSAME 198). 2 extend parallel to the longitudinal axis L. They are
designed so that they engage in |ongitudinal grooves 15.1 of the mddle
cable 11.2 and enable the nentioned relative displacenent of the cables
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| ai d par al y e sane rotatlonal sense st the stran

di fferent thetdngitudipalgroayri15.1.2 are laid with opposite sense of rotation.
The connecting elenents 15, 1, 15.2 can be a conponent of a casing 13 of the
respective 6 cable 11.1 to 11.3. They can in this case be secured to the
casi ng 13 Af opiiisatiopepaiameter is the coefficient of friction between the complementary

connecting element 15.1, 15.2. Through optimisation of the coefficient of friction the shear
stresses in the connecting elements 15 in the case of relative movements of the cables are

avoided or at least minimised.

Moreover, it is possible to equip the individual connecting elements 15 with a mechanical

reinforcement.

The use of support means 10 with synthetic fibre cables is particularly preferred. Metallic,
synthetic and/or organic strands 12, or a combination of the said materials, are particularly

preferred.

The cables 11.1 to 11.3 are preferably produced by two-stage or multi-stage twisting of
strands 12. Cables 11.1 to 11.3 comprising three layers 12.2, 12.3, 12.4 with strands and
a central strand 12.1 are shown in Figures 1A to 2B. However, this is only an example for
the construction of the cables 11.1 to 11.3.

Cable yarns of aramide fibres, for example, can be twisted together in the cables 11.1 to
11.3.

As can be seen in the figures, the entire outer circumference of the cables 11.1to 11.3 is

enclosed by a cable casing 13 of synthetic material. The cable casing 13 can comprise



cable in a single production step (by extrusion or vul canisation according
to the respective material). Advantageously each cable 11.1 to 11.3 can be
i ndi vidual ly produced in each instance by the sane tool. Subsequently,
several cables can be conbined in that respectively conpl enentary
connecting elenments 15.1, 15.2 are pluggéd into one another (terned
click-sheat connection). Instead of connecting the connecting el enents

t oget her by plugging, the connecting elenents can al so be designed so that
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The connecting elements 15 are preferably intimately connected with the cable casing 13,

as shown in the figures.

Preferably, connecting elements 15 are of elongate construction and extend in longitudinal
direction L along the cable casing 13. However, it is also conceivable for the connecting
elements 15 to extend in each instance only over length sections of the support means 10.
Length sections in which no web 14 is present between adjacent cables are then
preferably disposed between these length sections.

According to a further form of embodiment short fibre pieces (for example glass fibres,
aramide fibres or the like) or a woven mat can be embedded in the region of the

connecting elements 15 and serves or serve as reinforcement.

The support means 10 shown in the figures are particularly suitable for drive by a cable
pulley, wherein the force transmission between the cable pulley and the support means 10
takes place substantially by friction couple.

The forms of embodiment according to the invention make it possible to avoid web
fractures or weakenings in the web region, in that shearing movements are converted into
longitudinal displacements parallel to the longitudinal axis L. Damage of the web region
and at the same time abrasion of conventional support means with two or more cables can

thereby be reduced.



encl osed by a cable casing 13 of synthetic material. The cable casing 13 can
conprise 7 synthetic and/or organic nmaterials. The followng materials are
particularly suitable as cable casings: rubber, polyurethane, polyol efine,
pol yvi nyl chl ori de or pol yam de. The respectlvely resiliently deformable
synthetic material is preferably injecti®-noulded or extruded onto the
cables 11.1 to 11.3 and subsequently conpacted thereon. The cable casing
mat eri al thereby penetrates fromoutside into all interstices between the
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coupling of the cable n the.stran 2,1s SQ str t hat on

srml 1 r ol dPYdS BeraatER ot diing: gl Tk, AR el WReN e pensde?

and 11.3 atprg s'ubgorﬁg’@_aﬁs ?esma@a 38a dlﬁvf1 Ipeneyg?lb@gﬁgwdum piahs obdifferdt g&hu'ls érﬁi a
count er - nenber . 15. 2 | asten t he cabl e casi ntegrate in the
cabl e casi?@O@Q?Xﬁ@"i%ﬁﬂtt%ﬁe?ﬁ@%c"ﬁ@?’ e@@s?fdﬁ%a ‘éeopLE it can be plugged
into or pushed into the |ongitudinal groove 15.1. The connecting el enent s
15 are preferably intimately connected with the cable casing 13, as shown
in the figures. Preferably, connecting elements 15 are of elongate
construction and extend in longitudinal direction L along the cable casing
13. However, it is also conceivable for the connecting elenents 15 to
extend in each instance only over |ength sections of the support neans 10.
Length sections in which no web 14 is present between adjacent cables are
then preferably disposed between these | ength sections. According to a
further form of enbodi nent short fibre pieces (for exanple glass fibres,
aram de fibres or the like) or a woven mat can be enbedded in the region of
the connecting elenents 15 and serves or serve as reinforcenent. The
support neans 10 shown in the figures are particularly suitable for drive by
a cable pulley, wherein the force transm ssion between the cable pulley and
t he support neans 10



takes place substantially by friction couple. The fornms of enbodi nent
according to the invention nmake it possible to avoid web fractures or
weakenings in the web region, in that shearing novenents are converted into
| ongi t udi nal displacenents parallel todghe |ongitudinal axis L. Damage of
the web region and at the sane tinme abrasion of conventional support neans
with two or nore cables can thereby be reduced. 8 The double, triple or

mul tiple cable according to the invention can without problems provide
conpensat i @paf\@s: running radius differences at drive pulleys when the cables
of the support nmeans 10 nove at a drive pulley along circul ar paths of
different radius and accordingly at different speed at the circunference of
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i nstall ation, el n port neans rises at east
(11.1, 11. 2ommse§) abﬂea§é\t\§¢anabﬁsr fHds (1.2) 11@huqfh8%v|eeal sjeamgn(éa)fwhlch are

t Al. 1,
T o 31 3y Baiahe B dcopraREt bb Rdhn K Reidt uptlon WICELR 1R GRRsCRI I por
means (10) 142, 41.3sprecarrapgedlajongrtbenangiucing tditecticantl) af the soppat nednd(10rebas of
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11.2, 11.3) nnec ed I N ere
web ( 14), \drersea web He4)chetweem |trntgtwceamkes( 0.151)1 eﬂrIeZ sid.3)dé= gmmchr‘rgameammyl 5)
enabl e a QU|ded
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t he suppor desigaetsthaf they ecabipra gwden letatige modemaht afitbevabléd 51.119, 1\M1a, dh.3emitends
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t he ot her ¢td)lcon(ptise 2) longihetiredd\yrodve (16MYivihich axtends abere il thel gatdesd (11D in
longitudinal direction (L) and a counter-member (15.2), which engages in this longitudinal
groove (15.1), at the other cable (11.2), whereby the longitudinal groove (15.1) and the
counter-member (15.2) build the web (14).

2. Support means (10) according to claim 1, characterised in that the connecting
means (15) comprise a guide element (15.1) to enable the guided relative movement of
the cables (11.1, 11.2, 11.3) with respect to one another in longitudinal direction (L).

3. Support means (10) according to claim 1 or 2, characterised in that the strands (12)
of one cable (11.1) and the strands (12) of the other cable (11.2) are loaded by inherent
torsional moments in opposite sense so as to avoid twisting of the support means along
the longitudinal axis (L).

4, Support means (10) according to claim 1 or 2, characterised in that the cable
casing (13) comprises synthetic and/or organic materials.

5. Support means (10) according to claim 1 or 2, characterised in that the strands (12)

comprise metallic, synthetic and/or organic materials.

6. Support means (10) according to claim 1 or 2, characterised in that the connecting
means (15) are realised in the form of a mechanically positive connection, preferably a

key-and-groove connection (15.2, 15.1).



counter-nenber (15.2) build the web (14). 2. Support nmeans (10) according to
claim1, characterised in that the connecting neans (15) conprise a guide
el enent (15.1) to enable the guided relative novenent of the cables (11.1,
11.2, 11.3) with respect to one anotheggin longitudinal direction (L). 3.
Supportneans (10) according to claim1l or 2, characterised in that the
strands (12) of one cable (11.1) and the strands (12) of the other cable
(11.2) are | oaded by inherent torsional nonments in opposite sense so as to
avoid tw sting &f nSe4R0 i A h oRgigt ugl HSin(

Suppor t rreg'ns (?%F}Oggcor diengtog E)%gprgil' ?&%rlauﬁi ?’cEa?ggt’ gﬂag%ger%%ljtlﬂa@% ﬁ@b
cabl e casfangjectirg) means1iSs ake efyagaableccoantivdionor gani ¢ materials. 5. Support
nmeans (10) according to claim1l or 2, characterised in that the strands (12)
conprise netallic, synthetic and/or organic materials. 6. Support neans (10)
accordi ng 8o cl Qupnott oreahs (Aaraccowiing éel daimt ha? ohé, caharanterised innthahghg 15)

ey and- or et ety fef prdedRA88) S8hiBgal ntforkPRaRE s FORa Bl 7"
toclaiml1, 2 or 6, characterised in that the connecting neans (15) are of
pl uggabl e construction. 8. Support nmeans (20) according to claim1l1, 2 or 6,

characterised in that the connecting neans (15) are constructed as an
i ntegral conponent of the cable casing (13).



